STATISTICAL COMMENT by Geary, R. C.
industrial class, all of wvhom were suffering from menorrhagia, to demonstrate the
relationship between vitamin C deficiency and nutritional anaemia due to
menorrhagia.
(2) After a test dose of ascorbic acid (Redoxon) sufficient to produce saturation,
of the thirty-two cases, twenty were restored to a clinically completely normal
condition, eight were improved, but not normal, and four had no change in
symptoms.
(3) There was a diminution in the duration of the menstrual periods and an
increase in haemoglobin.
(4) Improvement was greatest in the worst cases.
I wish to thank Dr. R. C. Geary, Department of Industry and Commerce,
Eire, to whom I am indebted for the statistical analysis and summary. Dr. F. W.
Prescott and Professor Harrison for advice and assistance, and Roche Ltd.,
Welwyn, Herts, for a generous gift of part of the Redoxon tablets used in the
experiment.
REFERENCES.
1. Davidson, Fullerton, Orr, et al. B.AI.J., 1933, 1, 685.
2. Davidson, Fullerton, Orr, et al. B.M.J., 1935, i, 195.
3. Leverton and Roberts. I.A.M.A., Vol. 106, No. 17, 1459-1463.
4. Vogt. AMunchen AMed. 1W'schr., 14 Fev., 1935, p. 263.
5. Junghaus. Klin. WTschr., 22 Juin, 1935, p. 899.
6. Siegert. AMed. Ielt., 1937, No. 21, p. 728.
7. Muller, H. "Belhandlung gynakologischer und anderer 3lutuLngen mit Vitlamin
C." Med. Klin., 1939, Nol. 24.
8. Huckel, H. "Die Behlandlung der gynakologischen Bluntungen." ll'ieni, KUlit.
Eschr., 1939, No. 16, 378.
9. Kramer, Ml. M.; Harmon, M. T.; and Brill, A. K. Am. J. Phvsiol., 106, 611 (1933).
10. Ingier, A. J. Exp. Med., 21, 525 (1915).
11. Bourne, G. Nature, 135, 148 (1935).
12. Biskind, G. R., and Glick, 1). J. Biol. Chem., 110, 583 (193a).
13. Bessey, 0. A., and King, C. G. J. Biol. Chemn., 103, 687 (1933).
14. Huszak, S. J. Physiol. Chemn., 219, 275 (1933).
15. Pratt, J. P. Arch. Path., 19, 380 (1935).
16. Elden, C. A. Proc. Soc. Exp. Biol. atnd AMed., 32, 515 (1934).
17. Corner, G. W. Journi. Amiier. Mled. Assoc., 104, 1889 (1935).
18. Pillay, A. P. Itndiatn MIed. Gaz., 1940. 75, 91-93.
19. Bourne, G. Austral. Jourtn. Exp. Biol. a.d Mled., 13, 113 (1935).
20. Orr, J. B. "Food, Health, and Income." London, 1937.
21. Deeny, J., "Poverty as a Cause of Ill-health.'' Paper, Statistical and Social
Inquiry Society, May, 1940.
STATISTICAL COMMENT
By Rl. C. Geary, D.SC.
TIABILE 1.-The fact that in all but eiglht cases out of thirty-two a reduction in the
duration of period following the use of ascorbic acid establishes a prima facie case
of significant relationship. On the average, the reduction amounted to twenty-three
124hours (from 115 to 92), and, as T'able IA shows, the reduction was confined to the
more serious cases of menorrhagia; there was no significant change induced in the
lowest menorrhagic class. (It may be added that the categories in Tables IA and
2A were devised so as to divide the cases considered into about equal numbers.)
Even if there were no relation between the phenomena (menorrhagia and treatment),
a somewhat similar relation would be found, since if we arrange in descending order
according to the magnitude of one of the phenomena, we must expect to find a
greater reduction in the measure of that phenomenon in the highest group. The
same reservation attaches to the analogous Table 2A.
Applying the "Student"-Fisher test of significance to the dliflerences in the
periods before and after, we find that, in the familiar notation, t=3.88, which, for
the number of cases, n'=32 (and hence n =31), gives a value of P near .0002, which
approximately represents the probability that a series of deviations greater (in the
aggregate) than those founld would occur if no improvement were in reality effected
by using the treatment; if, in fact, the results found were due to chance. The
experiment must be regarded as indicating a most significant relationship between
the decline in the duration of period and the use of ascorbic acid.
Table lB shows that, out of the total of thirty-two, improvement was effected in
twenty-eight cases for menorrhagia, twenty-four cases for dysmenorrheea, and
twenty-five cases for associated symptoms. No elaborate test is required to infer
the significance of these results. Assuming that if no treatment were given, an
infinite series of experiments would show that half the cases would improve and
half disimprove, then, on the hypothesis that, even if all the "no change" cases
were regarded as unfavourable (and a more plausible assumption would be, that
half were favourable and half unfavourable), ratio of actual to standard.deviation
(i.e., x-np/ Vnpq ; p=q=j) would be as in the last column following:-
Actual
No. of Cases Deviation S.D. Ratio
Menorrhagia - 32 ... 12.0 ... 2.83 ... 4.24
Dysmenorrhcea - 29 ... 9.5 ... 2.69 ... 3.53
Associated Symptoms - 32 ... 9.0 ... 2.83 ... 3.18
The ratios indicate a very small degree of probability that the results were fortuitous.
Table 2.-It must be observed at the outset that, prior to treatment there is no
markedly significant relation between the duration of period and the heemoglobin
figures. The coefficient of correlation is r= - .256, but the result might have been
due to chance-the probability P for n=-30 is in excess of 0.1. As Table 2A shows,
haemoglobin increased from 12.3 to 13.1 between the "initial finding" and the
average for the subsequent readings-and an increase was recorded in all three
haemoglobin classes, but no deduction with regard to the significance or permanence
of the results can be made from these facts alone. In all but six out of thirty cases
in which changes were recorded, the haemoglobin figures increased.
Application of the "Student"-Fisher test of significance in this case is compli-
cated by the fact that the "initial findings" are single observations, and the "after
treatment" figures in column (6) of Table 2 are averages of two or three observa-
125tions and are occasionally single figures. Having made the necessary adjustments
in the test, it is found that for n'=31 (n=30) the value of t=5.12, the variates
being regarded as the differences between the figure "before" and the average
"after" multiplied (as theory requires) by v/ 3, when the average is (lerived
from three observations, / 23 when the average is of two observations, and 2
when there is but a single observation "after." There is not the faintest doubt of
the marked significance of this result. It may be well to add that in this manner
of application of this test, it is assumed that, were it not for the treatment, no
general improvement in the hamoglobin figures would have been recorded, i.e.,
that the "initial findings" might be taken as representative for these persons prior
to treatment-if some were below their average on the occasion of that particular
test, for instance, they might have been compensated by otners which were above
their particular average. There is no reason to doubt but that this assumption
was justified. If we deliberately selected persons whose haemoglobin figure was
lower on a given occasion than their particular average, and if, without any
treatment, we measured them at a later date, we would, of course, find in most
cases an increase, to which no significance would attach.
The "after" figures in Table 2A are "average of averages" types of figures, the
use of which generally is to be deprecated, but it is hard to see how they could be
assembled and digested otherwise.
.THE ROYAL MEDICAL BENEVOLENT FUND
SOCIETY OF IRELAND
7 1te Editor, "Ulster Medical joutrnial."
SIR,-In the April number of your JOURNAL You very kindly published a letter from
me, in which I pointed out that 164 subscribers had contributed £193 to the Belfast
and County Antrim branch, and in the other counties 124 subscribers had given
£112 in the year ending 1st April, 1940; and that 950 Ulster doctors do not
subscribe to this, our own charity.
May I again appeal to these hundreds of doctors? I shall be glad to forward
banker's order forms (dated 1st January, 1941) to any who apply to me.
It is unnecessary to say that the rising costs of living make our small grants
even more inadequate-and we do not subscribe enough even to meet these grants.
Surely I do not ask in vain for help for the widowed and the fatherless of our
own brothers. I am Sir
Yours faithfully,
9 College Gardlens, Belfast. ROBERT MARSHALL.
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